ysis, the protooncogene BMI-1 (hybridization ratio of We hypothesized that if the requirement for Bmi-1 in of the E2A fusion genes, however, gave rise to numerous colonies that displayed blast-like or CFU-GM morpholE2a-Pbx1-associated transformation was primarily mediated through its repressive effects on the INK4A-ARF ogy ( Figure 5B ). Bmi-1 Ϫ/Ϫ progenitors transduced with E2a-Hlf also yielded substantial numbers of blast-like locus, it should be possible to bypass the need for Bmi-1 by using myeloid progenitors that were deficient for both colonies in the third and fourth round cultures ( Figure  5A ). In contrast, Bmi1-deficient progenitors transduced Bmi-1 and INK4A-ARF. Indeed, previous studies have demonstrated that the in vitro and in vivo growth defiwith E2a-Pbx1 predominantly formed diffuse clusters of differentiated myeloid cells (Figures 5A and 5B) . Only ciencies associated with Bmi-1 nullizygosity were rescued by inactivation of the INK4A-ARF locus (Jacobs rare colonies were observed and these were typically smaller and surrounded by a "halo" of more differentiet al., 1999a). To test our hypothesis, myeloid transformation assays were initiated with bone marrow progeniated myeloid cells indicating that the ability of E2a-Pbx1 to enhance progenitor self-renewal was substantially tors harvested from donor mice that were compound deficient for both the Bmi-1 and INK4A-ARF genes. harvested from methylcellulose cultures were readily adapted to growth in liquid culture supplemented with Western blot analysis showed that p16
Ink4a was reduced in wt progenitors expressing E2a-Pbx1 compared IL-3, and could be passaged indefinitely under these conditions. Thus, the resistance of Bmi-1-deficient cells to those expressing E2a-Hlf ( Figure 5C ). p19
Arf expression was absent in wt progenitors expressing E2a-Pbx1 to transformation by E2a-Pbx1 was suppressed by the BC, Canada) supplemented with 20 ng/ml SCF and 10 ng/ml each of IL-3, IL-6, and GM-CSF (R&D Systems, Minneapolis, MN), and 1 Western Blot Analysis mg/ml G418 (or 1 g/ml puromycin). After 7-10 days, colonies were Proteins isolated from whole-cell lysates were resolved through 10% counted, pooled, and single-cell suspensions of 10 4 cells were reor 14% SDS-PAGE gels as previously described (Smith et al., 1997) . 
